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1. For the_ following aqueous equilibria, designate the Brensted-Lowry conjugate acid-base
pairs and establish the weaker side:
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c. NH4 (ag) + CO32_(aq) NH, (ag) +HCO, (ag)
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2. Write the name and formula for the conjugate bases of the following:
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3. Complete the Bronsted-Lowry equilibria, label the components acid or base, and pair up
the conjugate acid-base pairs:
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4. Is the monohydrogenphosphate ion HPO4 amphiprotic?
If so, write the formulas of its conjugate acid and its conjugate base.
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5. Of the following acids, determine
a. The strongest acid
b. The acid that produces the lowest concentration of hydronium ions per mole of acid
c. The acid with the strongest conjugate base
d. The diprotic acid
e. The strong acid
f. The acid with the Weakest conjugate base

> HNO (ag) + HO() H, o (@) +NO, (aq) K = very 1arge<-/A £, F)
HSO, (ag) + H,O() H,0 (ag) +50, (ag) K =12x10"
HCN(ag) + H O H,0 (ag) + CN (ag) K =4.0x10 " ¢ (B)
H_CO (ag) + H O() H3O+(aq) +HCO_ (ag)K =42x10< (D)
->NH4+(aq) +HO() H3O+(aq) +NH,(ag)K =56x10 ~ <—(C)
HF(ag) + H O() H3O+(aq) +F (ag)K =72x10 "

6. Write net ionic acid-base reactions for:
a. The reaction of acetic acid with aqueous ammonia solution

HCz W0, + NHs > Nuot r € 40,7

b. The reaction of hydrofluoric acid with sodium hydroxide
WF + Na® +od” > Nab F +n0H

——y

]T}giroﬁ') H.0 ¢ F 7

c. The réaction of ammonium chloride with potassium hydroxide

NUyT + OH™ > NHz+ #,0

d. The reaction of sodium bicarbonate with sulfuric acid
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e. The reactlon of chlorous acid with aqueous ammoma solution

NH, + HClo, > NL}% + Lloy ”

f. The reaction of disodium hydrogen phosphate with acetic acid
-
2ha” F BP0y 1 ZHC U0 > st L 0, g,

HPOU™ t 2850, — #5P0, + 2 Hg0,"

oV







7. What is the pH of
a. 0.0010 M HCI solution?
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b. 0.15 M KOH solution?
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8. List the following substances in order of i mcreasmg acid strength:
H,0; H SO_JHCN, H.PO, NH [Cu(H20)6] ,N.H3 ,H3o+ HCO _H, HCL.
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9, Complete the table for each aqueous solutlon at 25°C.
State whether the solutions are acidic or basic.

[H3O+] [ OH—] pH pOH | acidic or basic CulLow] = ix o1
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10. What is the pH of a solution that contains 2.60 grams of NaOH in 250 mL of aqueous
. solution?
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11. If the pH of a sample of rainwater is 4.62, what is the ﬁ;' r?)l?{ﬁlanjl ion concentration /W
[H O ] and the hydrox1de ion concentration [OH ] in the rainwater?

12. A 0.12 M solution of an unknown weak acid has a pH of 4.26 at 25°C. What is the
hydronium ion concentration in the solution and what is the value of its K ?

. -9 a
13. Hydroxylamine is a weak base with a Kb= 6.6 x 10 . What is the pH of a 0.36 M
solution of hydroxylamine in water at 25°C?
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